One of the central questions concerning the role of attention in saccadic control is the relationship between the selective filter that determines the effective target of a saccade and the attentional filter that serves perception. Results from several studies employing dual-task methods have show superior perceptual performance at the location that contains the target of a saccade, implying that a single attentional filter is used both by saccadic and perceptual systems (Godijn & Theeuwes, 2003; Kowler, Anderson, Dosher, & Blaser, 1995) . Recently, Gersch, Kowler, and Dosher (2004) examined the links between attention and saccades executed as part of repetitive sequences of several eye movements, rather than as single eye movements programmed in isolation. Perceptual performance, which was tested during the pauses between saccades, was better at the target of the next saccade in the sequence than at other extrafoveal locations. Locations that were targets of any subsequent saccades in the sequence showed no perceptual enhancement, and thus were not treated differently by the perceptual system than locations that never were to be fixated at all.
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Linking extrafoveal visual attention exclusively to the goal of the next saccade would seem to place a severe limit on the ability to sample information across the visual field. Such a state of affairs would imply
O that any such sampling would require interrupting or altering the saccadic sequence. The goal of the present experiment was to determine whether broader distributions of attention could be achieved without hindering saccadic accuracy or timing. A dual-task paradigm was used in which a visual test stimulus (Gabor patch) was presented briefly during selected intersaccadic pauses. This visual task is known to be sensitive to attention (Dosher & Lu, 2003) and thus can be used to determine the strength of attentio'n at different locations on or near a saccadic path. Unlike prior work (Gersch et al., 2004) , nonrepetitive saccadic sequences were used.
METHODS
The display was a 5)5 array of 18 coloured outline circles. Beginning at one of the four sides of the array, the observer made a brisk sequence of five oblique saccades across the array to each of the five circles that constituted the saccadic path. Eight different saccadic paths were used. The paths were designated by a colour difference or by instructions displayed prior to execution of the sequence. An oriented Gabor patch (2.2 c/d) with a superimposed visual noise field appeared briefly (90 ms) at a random time during a randomly selected intersaccadic pause at one of the central nine locations. The location of the Gabor either was or was not cued in advance. Visual noise fields were presented in all circles. Contrast of the Gabor was chosen to obtain Â75 Á/85% correct reports in a two-alternative forcedchoice (2AFC) orientation discrimination task. A postcue, displayed after the saccadic sequence was completed, always disclosed the location of the Gabor. Sessions were also run in which perceptual performance was tested while the eye remained fixated at different locations in the display in order to evaluate the effects of retinal eccentricity on discrimination.
RESULTS
Observers were able to perform both the saccadic and perceptual tasks concurrently. The accuracy and timing of saccades was about the same as observed in control trials, when saccades were made without the concurrent perceptual test. The current methods revealed a novel and complex distribution of attention (Figure 1 ) that was not apparent in prior findings with repetitive saccadic paths (Gersch et al., 2004) or single saccades (Kowler et al., 1995) . Perceptual performance overall suffered during intersaccadic intervals but was much better on than off the saccadic path. Performance was especially poor at locations that neighboured saccadic targets. The enhancement of saccadic targets extended not just to the next location in the sequence but to locations that had already been fixated and (Boxes A, B, and C) and during steady fixation (Boxes D, E, and F). Performance was measured for the central 9 circles in the display when the eye was at 3 different locations. In Boxes A, B, and C, these 3 locations represent 3 locations along the saccadic path as it is executed. In Boxes D, E, and F, the eye remained stationary on these same 3 locations. The lighter the interior of the circles the better the orientation discrimination at that location. Light grey outlined circles represent locations on the saccadic path. Dashed circles represent the current position of the eye. Dark grey outlined circles denote locations off the saccadic path. Arrows point to the target/s of the next saccade/s. These results are from one subject (EC) for the condition in which the location of the perceptual target was cued prior to its appearance.
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observed for all three subjects and when the perceptual target was or was not cued prior to its appearance. This pattern of performance was also obtained for saccadic sequences when the saccadic path was not marked with a colour cue and the saccadic path was executed from memory, with one important exception. Performance along the saccadic path was good at the goal of the next saccade but was relatively poor (similar to nontargets) at future saccadic target locations when targets were no longer distinguished by a colour difference.
DISCUSSION
The results showed new links between attention and saccadic planning, but the links were not simple. Perceptual performance was poorer during intersaccadic pauses than during steady fixation, suggesting that saccadic sequences may suppress visual performance. The magnitude of the suppression may be related to saccadic planning. Suppression was greater off the path and when the sequence was just getting underway. Suppression was least at the target of the next saccade. Increasing the saccadic workload (memorized path) increased the suppression, especially for the location later in the path (i.e., not the immediate next location). Carrying out saccadic sequences produces fundamental changes in the quality of vision. These changes may directly reflect the attentional distributions that are needed to ensure accurate placement of saccades.
